Myocardial beta-adrenergic desensitization and neuronal norepinephrine uptake function in idiopathic dilated cardiomyopathy.
Desensitization of myocardial beta-adrenergic receptors may result both from an impairment of the norepinephrine (NE) neuronal uptake function and from an increase in circulating NE concentrations. The respective role of these two mechanisms of desensitization was examined in 18 patients with congestive heart failure related to an idiopathic dilated cardiomyopathy. The neuronal NE uptake system was evaluated by [123I]metaiodobenzylguanidine (MIBG) scintigraphy. The desensitization level of beta-adrenoceptors was assessed as the net increase in peak positive left ventricular (LV) dP/dt during intracoronary dobutamine infusion. Arterial NE concentrations were determined at baseline. To obtain control values, we performed MIBG scintigraphy and determined baseline NE concentration in 12 normal subjects. Cardiac MIBG uptake was significantly decreased in patients as compared with controls. This decrease was related to the severity of the disease based on hemodynamic indexes. The inotropic response to intracoronary dobutamine infusion of heart failure patients correlated with both increased baseline NE concentration and diminished cardiac MIBG uptake (r = -0.63, p less than 0.01 and r = 0.73, p less than 0.001, respectively). These findings indicate that the desensitization process is related both to impaired neuronal NE uptake function and increased circulating NE concentrations. Moreover, a subset of 11 patients with moderate heart failure was identified who had diminished cardiac MIBG uptake but normal circulating NE concentrations. This suggests that impairment of the NE uptake function is an early mechanism of desensitization in idiopathic cardiomyopathy. Cardiac MIBG imaging may be a noninvasive means to assess severity of heart failure patients and may also be used to evaluate therapy effects on myocardial alterations of the adrenergic pathway.